Since New York State released its draft ethical and clinical guidelines for the allocation of ventilators to adults in an influenza pandemic in 2007, public health emergencies, such as the novel H1N1 influenza pandemic in 2009, the Ebola virus disease in 2014, and now coronavirus disease 2019 (COVID-19), have increasingly captured the public's attention. Early studies from COVID-19 cases in Wuhan, China, revealed that critically ill patients suffering from acute respiratory distress syndrome required ventilators.^[@r1]-[@r3]^ As of March 2020, northern Italy was experiencing widespread COVID-19 infections, making Italy the country with the second-highest number of infections after China.^[@r4]^ Hospitals in northern Italy were overwhelmed with patients with viral pneumonia and acute respiratory distress, and patients were being triaged by age and health status to determine who receives ventilator therapy and intensive care unit (ICU) beds.^[@r5]-[@r7]^ In addition, COVID-19 was also spreading rapidly in Europe.^[@r8]^ In late March 2020, the United States, specifically the New York City region, was an epicenter of the pandemic, accounting for approximately 5% of global COVID-19 cases.^[@r9]^ Similar to Italy, New York City is facing a bleak reality that soon there will not be enough ventilators,^[@r10]^ despite hospitals practicing "surge capacity" to reduce the need for ventilators by canceling or postponing elective procedures that require ventilators.^[@r11]^ Facilities are looking at New York's ventilator allocation guidelines as a starting point for guidance on how to ethically allocate ventilators when demand exceeds supply.^[@r10],[@r12]^

New York's innovative 2007 Guidelines were among the first of their kind to be released in the United States and have been widely cited and emulated by other states.^[@r13],[@r14]^ Since then, the New York State Task Force on Life and the Law (Task Force) and the New York State Department of Health (NYSDOH) have made extensive public education and outreach efforts and have solicited comments from various stakeholders. Following the release of the Draft Guidelines, at the request of the NYSDOH, the Task Force: (1) reexamined and revised the Adult Guidelines within the context of the public comments and feedback received, (2) developed separate guidelines for triaging pediatric and neonatal patients, and (3) expanded its analysis of the various legal issues that may arise when implementing the clinical protocols for ventilator allocation.^[@r15]^ This article summarizes the development and content of the revised 2015 Adult Guidelines compared with the 2007 Draft Guidelines, with emphasis on the new or revised aspects of the ethical considerations and clinical protocol, to assist other emergency planners when allocating scarce resources, especially during a respiratory-related pandemic such as influenza or COVID-19.

BACKGROUND {#s1}
==========

The Guidelines recognize that patients generally expect to access or receive all necessary available health-care resources. However, in certain public health emergencies, these expectations may not align with the realities of the situation. The introduction of new technologies, medications, and interventions shift the public's expectations of care. For example, during the 1918 influenza pandemic, there were no ventilators and the public expected treatment to be limited to addressing the symptoms of influenza. However, if an influenza pandemic of the same severity were to occur today, the public expectation will have shifted with the technology. With the World Health Organization's (WHO's) declaration that COVID-19 is a pandemic,^[@r16]^ the limited availability of ventilators will challenge the public's expectation that patients should have access to all health-care treatments.

Recognizing that, in the event of a severe influenza pandemic, there would be more patients who require the use of ventilators than can be accommodated, the Task Force identified that the most obvious solution would be for facilities to stockpile more ventilators to address the shortage; however, such a proposal would be ineffective.^[@r17]^ First, there would still be an insufficient number of trained staff available to operate the ventilators and care for critically-ill patients. In addition, because facilities vary with regard to the models of ventilators they use, cross-facility use and training on how to operate the ventilators may be difficult. Finally, most ventilators are leased by facilities primarily because it is not cost-effective to own them. Because of these impediments to stockpiling a sufficient number of ventilators in preparation for a pandemic, a plan is needed on how to ethically allocate ventilators during an influenza pandemic.

METHODS {#s2}
=======

The Draft Guidelines consisted of both nonclinical (ethical and legal) aspects as well a clinical protocol for ventilator allocation in an influenza pandemic. Between 2008 and 2015, the Task Force revisited the nonclinical aspects and added a more robust analysis of the ethical issues behind the triage protocol. The Task Force recognized that for the public to accept the Guidelines, they must reflect the values of New Yorkers. Thus, the Task Force oversaw a public engagement project in 2011, which consisted of 13 focus groups held throughout the state of New York. The Task Force also solicited public feedback on the Draft Guidelines through the NYSDOH website. To provide special expertise for the adult clinical protocol, in 2009, the Task Force convened an adult clinical workgroup comprised of individuals from the fields of medicine and ethics. The Task Force reviewed, deliberated on, and accepted the workgroup's recommended refinements and revisions. As a result of these efforts, the 2015 Adult Guidelines incorporate comments, critiques, feedback, and values from numerous stakeholders and the public, including experts in the medical, ethical, legal, and policy fields.

The Adult Guidelines were written by Task Force staff and were reviewed and edited by the Task Force and clinical workgroup members. While the Adult Guidelines incorporate the same general framework as the earlier Draft Guidelines, several aspects were revised.

RESULTS {#s3}
=======

The Guidelines affirm that efforts for surge capacity should be practiced by facilities to reduce the demand for ventilators when a pandemic is occurring. They should be implemented statewide by the appropriate governmental authorities and should only be followed as long as the circumstances require, with the understanding that pandemics do not necessarily follow a predicted trajectory and that resource availability can change. Statewide implementation is necessary to reduce inequalities of ventilator access and distribution among facilities and to ensure that the same resources are available and in use at similarly situated facilities.

In the event of an influenza pandemic necessitating implementation of the Guidelines, the clinical allocation protocol would apply to all patients in need of a ventilator, including those with conditions other than influenza. The ethical principles underlying the Guidelines---duty to care, duty to steward resources, duty to plan, distributive justice, and transparency---are preserved from the previous Draft. The Guidelines confirm that priority access to health-care workers, first responders, or other special groups should not be prioritized and reiterate that advanced age should not be a triage criterion.

Ventilators should be allocated to patients based on universally applied clinical criteria that evaluate a patient's likelihood of survival. The use of a clinical evaluation system based on the Ontario Health Plan for an Influenza Pandemic protocol and on the sequential organ failure assessment (SOFA) score are maintained.^[@r18]-[@r20]^ The protocol is based on 3 steps: (1) application of exclusion criteria, (2) assessment of mortality risk using SOFA, and (3) periodic clinical assessments (time trials). Based on these clinical criteria, patients would be assigned a color code that determines their level of access to a ventilator (blue = lowest access/palliate/discharge, red = highest access, yellow = intermediate access, and green = defer/discharge). Under no circumstances should subjective or nonclinical factors, such as race, ethnicity, sexual orientation, socio-economic status, perceived quality of life, ability to pay, or status in the community be considered.

The primary goal remains to save the most lives in an influenza pandemic where there are a limited number of available ventilators. Patients for whom ventilator therapy would most likely be lifesaving are prioritized. A patient who is likely to survive with ventilator therapy is eligible for this treatment, and a patient who is unlikely to survive with ventilator therapy should instead receive other forms of medical intervention and/or palliative care so that another patient with a high likelihood of survival has an opportunity for ventilator therapy. A patient may only be removed from a ventilator after an official time trial clinical assessment reveals that such a step is appropriate. Ventilated patients in the blue color code category, and if there are no blue code patients, then patients in the yellow color category, are considered for other forms of medical intervention. In no circumstances should a red color code patient whose health status is improving at the time trials assessments be considered for ventilator removal. In addition, patients should not be compared with each other, because such comparisons may intensify inherent biases in the health-care system and the disproportionate and disparate provision of care for already disadvantaged populations.

Since the release of the Draft Guidelines, there was considerable discussion and public comment about the eligibility of ventilator-dependent chronic care patients to be subject to the triage protocol. While triaging these patients may increase ventilator supply, doing so relies on ethically unsound judgments based on subjective quality of life assessments. The Guidelines reaffirm that these patients should only be subject to the triage protocol when they arrive at an acute care facility, at which point they would be treated like any other patient who requires a ventilator. While this policy may deter chronic care patients from going to a hospital for fear of losing ventilator access, this policy balances the need to protect vulnerable populations with the principle of treating all patients in need of a ventilator equally. During a pandemic, long-term chronic care facilities should treat their patients as much as possible and only transfer patients to hospitals for serious and urgent conditions.

Several aspects of the Guidelines were revised from the Draft Guidelines ([Table 1](#tbl1){ref-type="table"}).

Definition of "Survival" {#s3-1}
------------------------

Among the 2015 revisions, to bolster the goal of saving the most lives, the definition of "survival" is limited explicitly to a patient's short-term likelihood of surviving the acute medical episode. This approach holds every patient to a consistent standard, and avoids subjective determinations of long-term survival, which are vulnerable to personal bias or quality of life opinions.

TABLE 1Summary of Revisions Between the 2007 and 2015 GuidelinesTopic2007 Guidelines2015 GuidelinesDefinition of "survival"Not addressedDefined to be a patient's short-term likelihood of surviving the acute medical episodeTriage decision-makerTriage officerTriage officer or committee, depending on a facility's resourcesExclusion criteriaIncluded medical conditions that required intense resources and those with high mortality, but ambiguous on when death would occurMedical conditions limited to those associated with immediate or near-immediate mortality even with aggressive therapy (e.g., removal of renal dialysis as an exclusion criterion)Explicitly rejected as an exclusion criterionDNR Order as exclusion criterionNot addressedSOFA scoreProvided cutoff scores for each color category with a brief explanationMore detailed explanation on how the scores are used and explains how a patient is eligible for/continues ventilator therapy, based on an improvement in overall health status (i.e., the SOFA score drops with each assessment)Time trialsTime trials after 120 hours are not addressedAssessments conducted every 48 hSecondary triage factorsNot addressedUse of randomization (e.g., lottery) or young age (i.e., 17 years or younger) may be used in limited circumstancesAlternative forms of medical intervention and palliative careBriefly addressedMore detailed discussionReview of triage decisionsOverview of both real-time appeals and retrospective review; did not recommend a modelHybrid system of review, combining limited on-going individual appeals with retrospective periodic review

Triage Decision-Makers: Triage Officer or Triage Committee {#s3-2}
----------------------------------------------------------

As in the Draft Guidelines, a separate decision-maker---not the patient's attending physician---would be responsible for determining whether his/her patient receive ventilator therapy. Either a triage officer or a triage committee may be used to make the determination regarding whether a patient is eligible for ventilator treatment. Some facilities may prefer to have triage decisions be made by a group of individuals (triage committee). However, some rural facilities may not have the staff resources to convene a triage committee. The decision regarding whether to use either a triage officer or committee should be left to each facility based on differing available resources.

The use of a triage officer or committee will enable smooth and effective administration of the Guidelines by maintaining role sequestration. While the attending physician interacts with and conducts the clinical evaluation of a patient, the triage officer or committee does not have any direct contact with the patient. Instead, the triage officer or committee examines the data provided by the attending physician and makes the determination about a patient's level of access to a ventilator.

Revisions to the 3-Step Triage Protocol {#s3-3}
---------------------------------------

Despite maintaining the 3-step triage protocol enunciated in the Draft Guidelines, several aspects of the protocol were revised and refined to ensure that inclusion of a triage criterion was substantiated by evidence-based clinical data. In addition, the Guidelines explicitly state that the adult protocol applies to individuals age 18 and older.

### Step 1: Exclusion Criteria {#s3-3-1}

The list of medical conditions that qualify as exclusion criteria was revised and limited to those associated with immediate or near-immediate mortality even with aggressive therapy ([Table 2](#tbl2){ref-type="table"}). Many of the medical conditions listed in the Draft Guidelines were subsequently identified as difficult and ambiguous for a triage officer or committee to use to predict mortality risk with any accuracy, and, therefore, any prediction about the patient's mortality would not be evidence-based.

TABLE 2**List of Exclusion Criteria for Ventilator Access for Adult Patients**[\*](#t2fn1){ref-type="table-fn"}Cardiac arrest: unwitnessed arrest, recurrent arrest without hemodynamic stability, arrest unresponsive to standard interventions and measures, trauma-related arrestIrreversible age-specific hypotension unresponsive to fluid resuscitation and vasopressor therapyTraumatic brain injury with no motor response to painful stimulus (i.e., best motor response = 1)Severe burns: where predicted survival ≤ 10% even with unlimited aggressive therapyAny other conditions resulting in immediate or near-immediate mortality even with aggressive therapy[^1]

In addition, because the Guidelines modified the definition of survival to be based on the short-term likelihood of survival of the acute medical episode, many of the previously listed medical conditions were no longer applicable. For example, renal dialysis was removed from the exclusion criteria list because it does not serve as a predictor of short-term mortality. Furthermore, to include renal dialysis would necessitate the addition of other resource intensive conditions to the list, many of which are not associated with high mortality. Accordingly, the medical conditions that qualify as exclusion criteria in the Guidelines are limited to those associated with immediate or near-immediate mortality even with aggressive therapy.

Furthermore, the use of a do not resuscitate (DNR) order is explicitly rejected as an exclusion criterion. A DNR order informs health-care professionals that a patient does not wish to receive cardiopulmonary resuscitation (CPR). Because the order does not relate to any other treatment, including ventilator therapy, it is not a reliable proxy for autonomous decision-making during an influenza pandemic.

### Steps 2 and 3: Sequential Organ Failure Assessment (SOFA) and Periodic Clinical Assessments (Time Trials) {#s3-3-2}

Although the Guidelines reaffirm the use of SOFA to assess a patient's mortality risk ([Table 3](#tbl3){ref-type="table"}) and periodic clinical assessments (time trials) at 48 and 120 h after a patient has begun ventilator therapy to determine if the treatment is effective for the patient ([Table 4](#tbl4){ref-type="table"}), they clarify: (1) the SOFA score criteria at the 48- and 120-h assessments and (2) how decisions about whether a patient continues or discontinues ventilator therapy are made.

TABLE 3**Sequential Organ Failure Assessment (SOFA) Score Scale**^**[a](#t3fn1){ref-type="table-fn"}**^Variable01234PaO~2~/FiO~2~ mmHg\> 400\< 400\< 300\< 200\< 100Platelets, x 10^3^/µL\> 150\< 150\< 100\< 50\< 20(x 10^6^/L)(\> 150)(\< 150)(\< 100)(\< 50)(\< 20)Bilirubin, mg/dL\< 1.21.2 - 1.92.0 - 5.96.0 - 11.9\> 12(µmol/L)(\< 20)(20 - 32)(33 - 100)(101 - 203)(\> 203)HypotensionNoneMABP\
\< 70\
mmHgDop \< 5Dop 6 - 15\
or\
Epi \< 0.1\
or\
Norepi \< 0.1Dop \> 15\
or\
Epi \> 0.1\
or\
Norepi \> 0.1Glasgow Coma Scale score1513 - 1410 - 126 - 9\< 6Creatinine, mg/dL\< 1.21.2 - 1.92.0 - 3.43.5 - 4.9\> 5(µmol/L)(\< 106)(106 - 168)(169 - 300)(301 - 433)(\> 434)Abbreviations: Dop, dopamine; Epi, epinephrine; Norepi, norepinephrine.[^2]

TABLE 4**Mortality Risk Assessment Using SOFA and Time Trials**^[a](#t4fn1){ref-type="table-fn"}^Color Code and Level of AccessAssessment of Mortality Risk/Organ Failure^[b](#t4fn2){ref-type="table-fn"}^Time Trial PeriodsInitial Assessment48 h120 hEvery 48 hBlue\
No ventilator provided.^[c](#t4fn3){ref-type="table-fn"}^\
Use alternative forms of medical intervention and/or palliative care or discharge.\
Reassess if ventilators become available.Exclusion criterion\
OR\
SOFA \> 11Exclusion criterion\
OR\
SOFA \> 11\
OR\
SOFA 8 -- 11 [and]{.ul} No change in SOFA score compared with the initial assessment^[e](#t4fn5){ref-type="table-fn"}^Exclusion criterion\
OR\
SOFA \> 11\
OR\
 SOFA \< 7 [and]{.ul} No change in SOFA score compared with the previous assessmentRed\
Highest\
Use ventilators as available.SOFA \< 7\
OR\
Single organ failure^[d](#t4fn4){ref-type="table-fn"}^SOFA \< 7 [and]{.ul} Decrease in SOFA score compared with the initial assessment^[f](#t4fn6){ref-type="table-fn"}^\
OR\
SOFA \< 11 [and]{.ul} Decrease in SOFA score compared with the initial assessment^[g](#t4fn7){ref-type="table-fn"}^SOFA \< 7 [and]{.ul} Progressive decrease in SOFA score compared with the previous assessmentYellow\
Intermediate\
Use ventilators as available.SOFA 8 -- 11SOFA \< 7 [and]{.ul} No change in SOFA score compared with the initial assessmentSOFA \< 7 [and]{.ul} Minimal decrease in SOFA score (\< 3 point decrease in previous 72 h) compared with the previous assessmentSOFA \< 7 [and]{.ul} Minimal decrease in SOFA score (\< 3 point decrease in previous 48 h) compared with the previous assessmentGreen\
Use alternative forms of medical intervention or defer or discharge.\
Reassess as needed.No significant organ failure\
AND/OR\
No requirement for life-saving resourcesNo longer ventilator dependent /\
Actively weaning from ventilator[^3][^4][^5][^6][^7][^8][^9]

Previously, the Draft Guidelines did not explain why the SOFA score at 48 h permitted a score of \< 11 for the red color code (the highest access for ventilator therapy), when the initial assessment required a SOFA score of \< 7 to qualify for the same color code. While most patients who receive ventilator therapy at the initial assessment have a SOFA score \< 7, there may be some cases where a patient who was categorized into the yellow color code (SOFA score between 8 and 11 and intermediate access) receives ventilator treatment because ventilators are available and there are no red code patients. Thus, to account for the initial higher (worse) SOFA score of a yellow code patient, the red color criteria permits these patients a higher SOFA ceiling against which their progress is measured at the 48-h assessment ([Table 4](#tbl4){ref-type="table"}).

Similarly, at the 120-h assessment, the Guidelines take into account the patient's SOFA score at the initial assessment. By 120 h, the patient's health status should have improved such that there should be a significant reduction in SOFA score and any justification for further ventilator treatment by patients in the red color code should be based on a SOFA score of \< 7. For patients to be color coded into the yellow category, they should have a SOFA score \< 7 ([Table 4](#tbl4){ref-type="table"}).

Finally, at both 48- and 120-h assessments, the SOFA score cutoff of \< 8 was changed to \< 7 for consistency and to reduce confusion regarding overlap of SOFA score cut-offs of the color codes. The Guidelines also clarify that intubation for control of the airway (without lung disease) is not considered lung failure ([Table 4](#tbl4){ref-type="table"}).

To continue with ventilator treatment, a patient must demonstrate an improvement in overall health status after receiving ventilator therapy. Patients are not competing against other patients and a triage officer or committee is not permitted to compare patients with one another. Instead, an individual patient's own health prognosis and trajectory guide the triage decision.

A triage decision is made based on a patient's SOFA score, which reveals: (1) the overall prognosis estimated by a patient's clinical indicators, which is indicative of mortality risk by revealing the presence (or likelihood), severity, and number of acute organ failure(s); and (2) the magnitude of improvement or deterioration of overall health (i.e., change in SOFA scores compared with the previous official assessment), which provides additional information about the likelihood of survival with ventilator therapy. The guiding principle for the triage decision is that the more severe a patient's health condition (i.e., higher the SOFA score) and worsening/no change in mortality risk (i.e., increase or little/no change in the SOFA score), the less likely the patient continues with ventilator therapy. Conversely, the less severe a patient's health condition (i.e., low SOFA score) and demonstration of improvement with ventilator therapy (i.e., significant decrease in the SOFA score and in mortality risk), the higher the likelihood the patient continues with this form of treatment. Thus, the extent of change in SOFA scores indicates whether a patient is improving, worsening, or experiencing no change in health status and determines whether the patient continues with ventilator therapy.

The Guidelines also more clearly state that the primary difference between the 48- and 120-h assessments is the extent of improvement required to continue to be eligible for ventilator treatment. At 48 h, a patient must exhibit a pattern of significant improvement to be placed in the red color code, the highest access to ventilator therapy. After 120 h, a patient must demonstrate a pattern of *further* significant improvement in health to be placed in the same red color code. The required change in a SOFA score after 120 h of ventilator therapy is expected to be dramatic to qualify for continued use of the ventilator.

Finally, the Guidelines provide guidance on clinical assessments beyond 120 h. A patient who is allocated another time trial for ventilator therapy after the 120-h assessment is reassessed every 48 h using SOFA. Again, the triage decision whether the patient is eligible for continued ventilator treatment is based whether the patient continues to exhibit signs of improvement.

Secondary Triage Factors: Randomization Process and Young Age {#s3-6}
-------------------------------------------------------------

Although all patients will continue to be subject to the clinical scoring criteria enunciated in the Guidelines, when there are no other evidence-based clinical factors to consider to further differentiate patients' likelihood of survival, a secondary triage factor may be used. If the eligible patient pool consists of only adults, or only red color code patients, a randomization process, such as a lottery, is used each time a ventilator becomes available or a patient needs to be removed from a ventilator. In such cases, a lottery may involve administrative and logistical resources that may be limited during a pandemic. However, because there are no other evidence-based clinical factors available to consider, a lottery might be the fairest option, because it randomly assigns ventilators and all candidates have an equal chance to receive ventilator therapy.

First-come first-served was rejected as a secondary triage factor because it penalizes disadvantaged populations, such as those of lower socio-economic means who might not have access to reliable transportation or minority populations who might initially avoid seeking treatment because of distrust of the health-care system.

The Guidelines again explicitly reject the use of advanced age as a triage criterion, but because of a strong societal preference to protect children, in limited circumstances young age may be considered in a triage decision. Although ventilators should be allocated based on likelihood of survival, in the unique circumstance where all other clinical factors are substantially equal, young age (17 y old and younger) may be an ethically acceptable, secondary (tie-breaking) triage criterion. There may be circumstances where a triage officer or committee makes allocation decisions for both adult and pediatric patients and the available ventilator is a dual-use machine, capable of ventilating either a child or an adult. In such cases, should the clinical evidence indicate that both an adult and pediatric patient have equal (or near equal) likelihoods of survival and there are no other evidence-based clinical factors to further differentiate which patient has a better likelihood of survival, only then may young age be used as a tie-breaker to determine which patient receives or continues with ventilator therapy.

Other Forms of Medical Intervention and Palliative Care {#s3-7}
-------------------------------------------------------

The Guidelines include a more robust discussion on other forms of medical intervention and palliative care for patients waiting for or who are ineligible for a ventilator. For example, other forms of oxygen delivery, such as nasal cannula, oxygen face masks, BiPAP/CPAP, transtracheal catheters, or other breathing supplements may be used if medically indicated and available. While none of these treatments offer long-term support for a patient with severe influenza, they may sustain a patient long enough for a ventilator to become available. In addition, pharmacological antivirals may provide some benefit to patients.

The Guidelines include a recommendation that hand-held devices, such as bag-valve masks or ambu-bags, should not be permitted at the acute care facility, because such devices may not provide enough oxygen to patients and may contribute to the transmission of the virus. There may be a dearth of health-care staff to manually ventilate these patients, leading to further burden on families if they were responsible for providing this care for the patient.

Review of Triage Decisions {#s3-8}
--------------------------

Triage decisions will inevitably produce dissatisfaction. To address potential legal concerns and ensure that the clinical criteria are applied consistently and fairly, a review process is necessary. In the revised Guidelines, a hybrid system of review---combining limited on-going individual appeals with retrospective, periodic review---that incorporates the advantageous features of both under the constraints of the pandemic, is recommended. Under this system, real-time individual appeals would be limited to procedural or technical injustices (when a withdrawal decision was made without considering all relevant clinical triage criteria) that could remedy a potential injustice before the implementation of a triage decision. Retrospectively, all cases would be reviewed periodically to verify adherence with the Guidelines, thereby enabling evaluation of triage decisions to improve subsequent decisions.

DISCUSSION {#s4}
==========

Recently, several entities and states have released or revised recommendations or guidelines regarding ethical and triage considerations when treating critically ill patients during pandemics and disasters,^[@r21]-[@r24]^ and some are specific to the circumstances of COVID-19.^[@r7],[@r25]-[@r31]^ The ethical considerations addressed in these recommendations primarily focus on the goal of saving the most lives, mirroring the 2015 Guidelines. A few of these recommendations also emphasize saving those with the most life-years left and/or individuals who have not yet experienced all stages of life,^[@r7],[@r25],[@r26],[@r30],[@r31]^ which the 2015 Guidelines explicitly reject as a primary triage criterion (although the 2015 Guidelines incorporate these concepts to justify using young age as a secondary (tie-breaking) triage factor) (see the above section Secondary Triage Factors: Randomization Process and Young Age).

Some of these recommendations deviate from the 2015 Guidelines with regard to the clinical/triage considerations as well. For example, recent recommendations have suggested that exclusion criteria should not be part of a triage protocol, due to their potentially discriminator effects,^[@r25],[@r26],[@r31],[@r32]^ and the Office for Civil Rights (OCR) at the United States Department of Health and Human Services (HHS) issued a bulletin^[@r33]^ to ensure that institutions do not deny resources based on disability^[@r34]^ or advanced age.^[@r7]^ While the 2015 Guidelines include exclusion criteria, the list of criteria was revised from the draft 2007 guidelines to only include medical conditions that would fall under the revised definition of (short-term) survival (see the above section Definition of "Survival"). For example, metastatic malignancy with poor prognosis was removed because it is subject to a wide and subjective range of interpretation. Similarly, renal dialysis was also removed as an exclusion criterion because, although this procedure is resource intensive, its use does not affect a person's short-term survival. The 2007 and the 2015 guidelines explicitly rejected the use of disability or advanced age as exclusion criteria. Despite these efforts, as some states and health-care institutions have moved to not include exclusion criteria in their COVID-19 specific guidelines and recommendations, it may be beneficial for New York to revisit this topic for a future update.

In the context of the COVID-19 pandemic, no state or health-care facility has officially needed to apply the SOFA scoring system to allocate ventilators and, therefore, SOFA continues to be unvalidated for use for triage purposes. To further research into whether SOFA would be a useful tool for triage decisions in the COVID-19 pandemic or other similar scenario, retrospective and prospective studies examining COVID-19 patients in Wuhan, China^[@r35],[@r36]^ and New York City,^[@r37]^ respectively, have used patients' clinical data to calculate SOFA scores. While these studies have not yet identified a specific SOFA score range that would place COVID-19 patients into red, yellow, blue, and green color codes, further research into the validity of SOFA scores with COVID-19 will help determine whether SOFA is an appropriate tool in triage protocols.

While the 2015 Guidelines suggest the use of periodic clinical assessments (time trials) at 48 and 120 h after a patient has begun ventilator therapy, followed by subsequent assessments every 48 h, it is clear that these proposed time trials are not applicable to ventilated COVID-19 patients. Numerous studies on ventilated COVID-19 patients have shown that these patients require a median of 10-14 d of mechanical ventilation.^[@r38],[@r39]^ Thus, strict adherence to the clinical protocol contained in the 2015 Guidelines, at least in the context of the application of periodic clinical assessments, is not advised.

Like the 2007 Guidelines, the 2015 revisions were issued as guidelines because the static nature of regulations or laws would not be appropriate for clinically detailed recommendations that must be adaptable to changing clinical information about the public health emergency.

The guidelines are a living document, subject to periodic reassessment and adjustment based on societal norms and advances in clinical knowledge. During a pandemic, real-time data collection and analysis should be conducted. The triage process requires regular reassessments of the status of the pandemic, available resources, and of all patients. Information about the pandemic viral strain is vital, and how to treat patients affected by the virus^[@r40],[@r41]^ will result in adjusting specific aspects of the triage protocol, such as the length of time trials, SOFA score cutoffs, or adding or removing medical conditions from the exclusion criteria list. Such modifications will ensure that patients receive the best care possible. Furthermore, data collection must include real-time availability of ventilators so that triage decisions are made to allocate resources most effectively.

Furthermore, health-care providers and institutions should be educated about the legal questions that may arise with implementation of the Guidelines, based on the robust legal analysis included in the revised Guidelines.^[@r15],[@r42]^ Understanding the potential legal obstacles to effective implementation of the clinical protocol contained in the Guidelines may thereby encourage adherence to them. Under current law, courts may consider the Guidelines to be evidence of the medical standard of care in an influenza pandemic, upon which facilities and providers can rely, thereby providing some liability protection. The Guidelines also recommend that new legislation be enacted to address the medical standard of care specific to the public health emergency, as well as civil and criminal liability protections.

CONCLUSIONS {#s5}
===========

This article provides an overview of the changes in the revised New York State Ventilator Allocation Guidelines. The Guidelines rely upon both ethical and clinical evidence-based frameworks in an effort to offer the best possible care under gravely compromised conditions to save the most lives. In developing these Guidelines, the importance of genuine public outreach, education, and engagement cannot be overstated; they are critical to the development of just policies and the establishment of public trust. Finally, although the Guidelines were developed specifically for an influenza pandemic, the framework could be adapted with appropriate modifications for other public health emergencies such as the COVID-19 pandemic that require allocation of scarce resources.
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[^1]: Adapted from Ontario Health Plan for an Influenza Pandemic Guidelines.

[^2]: Doses in micrograms per kilogram per minute (administered for at least 1 h). SI units in parentheses. Data adapted from Ferreira et al.^[@r20]^

[^3]: Adapted from Ontario Health Plan for an Influenza Pandemic guidelines.

[^4]: If a patient develops a condition on the exclusion criteria list at any time during a time trial, change color code to blue. Remove the patient from the ventilator and provide alternative forms of medical intervention and/or palliative care.

[^5]: A patient assigned a blue color code is removed from the ventilator and alternative forms of medical intervention and/or palliative care are provided.

[^6]: Intubation for control of the airway (without lung disease) is not considered lung failure.

[^7]: The patient remains significantly ill.

[^8]: These criteria apply to a patient who was placed into the red category at the initial assessment.

[^9]: These criteria apply to a patient who was placed into the yellow category at the initial assessment but because a ventilator was available the patient began ventilator therapy.
